Right ventricular exclusion for a neonatal patient with Ebstein anomaly: A free wall resection of the right ventricle  by Kawabata, Takuya et al.
FIGURE 2. Minimum intensity projection showing compression of the
left main bronchus. Minimum intensity projection demonstrates areas of
lowest density, being equivalent to air. Other structures appear gray or
black because of their density.
Brief Technique Reportsbeen described yet. Options could be open repair or dilata-
tion with or without endobronchial stenting.
Madden, Loke, and Sheth5 reported a series of 31 patients
undergoing bronchial stenting for airway compression.
Clinical outcome was poor owing to obstructing granula-
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1582 The Journal of Thoracic and Cardiovascular Surstent migration/fracture. Thus the value of stenting in air-
way compression is questionable and at best represents
a palliative treatment. Another conceivable option for
such patients is surgery. However, nothing has been re-
ported so far, but a higher surgical risk can be anticipated
owing to the potential for severe bleeding. In this case, to
our understanding, the only reasonable access to the hema-
toma was the left-sided thoracotomy, which wewere able to
successfully perform.CONCLUSIONS
Left-sided aortic aneurysmectomy is a reasonable option
to treat bronchial compression after EVAR.References
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Surg. 2006;82:274-8.Right ventricular exclusion for a neonatal patient with Ebstein
anomaly: A free wall resection of the right ventricleTakuya Kawabata, MD, PhD, Shingo Kasahara, MD, PhD, Sadahiko Arai, MD, PhD, and
Shunji Sano, MD, PhD, Okayama, JapanThe treatment of neonatal patients with severe Ebstein
anomaly remains challenging for cardiac surgeons and pe-
diatric cardiologists. The enlarged right side of the heart in-
duces cardiopulmonary dysfunction. Since the first reportby Starnes,1 Reemtsen,2 and their coworkers, several evolu-
tions of a single ventricular palliative operation have been
reported.We herein describe a neonatal patient with Ebstein
anomaly who underwent a free wall resection of the right
ventricle (RV) in combination with single ventricular palli-
ative surgery.CLINICAL SUMMARY
A male infant was born at 38 weeks’ gestation by normal
vaginal delivery with a birth weight of 2.55 kg. Ebstein
anomaly was diagnosed by fetal ultrasound cardiography
(UCG). Postnatal UCG showed massive tricuspid regurgita-
tion with plastering of the tricuspid septal and posterior
leaflets, membranous pulmonary atresia, large atrial septal
defect, compression of the left ventricle (LV) by thegery c December 2011
FIGURE 1. A and B, Preoperative echocardiogram in the end-systolic and end-diastolic phases, respectively (short-axis view). The IVS is shifted toward
the LV side by the enlarged RV, especially in the end-diastolic phase. C and D, Postoperative echocardiograms in the end-systolic and end-diastolic phases,
respectively (short-axis view). The IVSmotion becomes normalized and the LV demonstrates a round shape, thus leading to an increase of the LV volume in
the end-diastolic phase. IVS, Interventricular septum; LV, left ventricle; RV, right ventricle.
FIGURE 2. A and B, Preoperative and postoperative chest x-ray films, respectively. The cardiothoracic ratio decreased from 0.90 to 0.60. The heart was
smaller postoperatively, thus providing the lungs with more space to expand.
Brief Technique Reportsenlarged RV, especially in the diastolic phase, and para-
doxic motion of the interventricular septum (IVS)
(Figure 1, A and B). The estimated peak RV pressure by tri-
cuspid regurgitation jet was 15 mm Hg and the RV was 1.5
mm in thickness. The Great Ormond Street ratio3 was 1.6.
The cardiothoracic ratio by chest radiography was 0.90
(Figure 2, A). He was intubated and lipoprostaglandin E1
was administered immediately after birth. Pulmonary resis-
tance decreased day by day, and congestive heart failure
progressed. Inotropic support and nitrogen inhalation
were started on the second and sixth day, respectively. Dur-
ing this period, the repeated UCG did not detect any pulmo-
nary forward flow.The Journal of Thoracic and CarOn the seventh day, he underwent a free wall resection of
the RV in combination with single ventricular palliative
surgery: closure of the tricuspid valve with fenestration, a
resection of the RV free wall, and creation of a systemic–
pulmonary shunt. Through a median full sternotomy, car-
diopulmonary bypass with aortic and bicaval cannulations
was established. After cardioplegic cardiac arrest, an obli-
que right atriotomy was made and the pulmonary atresia
was confirmed by direct viewing. Then, the orifice of the tri-
cuspid valve was closed by its leaflets between the anterior
and septal leaflets and by an expanded polytetrafluoroethy-
lene patch with a 3.5-mm fenestration between the anterior
and posterior leaflets. After release of the aortic crossclamp,diovascular Surgery c Volume 142, Number 6 1583
Brief Technique Reportsin addition to a free wall resection of the right atrium, the
anterior freewall of the thin redundant RVwas also resected
elliptically and closed directly. The RV wall was thin mus-
cular tissue without fibrosis. The resected area was deter-
mined by the RV branch of the right coronary artery and
IVS. The procedures were performed with a beating heart
to prevent overresection. A systemic–pulmonary shunt
was created between the right brachiocephalic artery and
the right pulmonary artery with a 3.5-mm expanded polyte-
trafluoroethylene graft.
On the third postoperative day, delayed sternal closure was
carried out. During the operation, additional plications of the
RV free wall were performed. After the operation, the cardio-
thoracic ratio was decreased to 0.60 (Figure 2, B), and esti-
mated lung compliance was increased from 2.04 to 2.64 mL/
cmH2O on ventilatory support. Postoperative UCG showed
improvement of IVS motion and the LV function (Figure 1,
C and D): the eccentricity index was decreased from 1.85 to
1.16, the end-diastolic volume was increased from 2.4 to 7.0
mL, and the ejection fraction of the LV was increased from
0.45 to 0.78.4 His postoperative course was uneventful. He
has been followed up for 6 months and is currently waiting
for a bidirectional cavopulmonary shunt operation.DISCUSSION
Ebstein anomaly is a rare congenital heart defect of the
tricuspid valve and RV; however, several reports have also
shown abnormalities of the LV.2,4 These abnormalities
include abnormal motion of the IVS and compression of1584 The Journal of Thoracic and Cardiovascular Surthe LV, which are induced by the enlarged right heart. The
enlarged heart also occupies so much space in the
thoracic cavity that the lungs are rendered hypoplastic.
Since 1996, to reduce the deleterious effects of the en-
larged RV, we have performed free wall resection of the
RV for pediatric patients with Ebstein anomaly in combina-
tion with one and a half ventricle repair or total cavopulmo-
nary connection.5 In these patients, the small right heart
helps the IVS motion and the LV function to improve and
also provides the lungs with more space to expand immedi-
ately after the operation. These experiences have therefore
led us to indicate this procedure for the neonatal patient.
This is the first published report, to our knowledge, of
a neonatal patient with Ebstein anomaly who underwent
a free wall resection of the RV in combination with single
ventricular palliative surgery.
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